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Part II Synthetic Procedures and Structural Determinations:
To a solution of the amine 3 (200 mg, 1.08 mmol) in 5 mL acetone, was added maleic anhydride (127.1 mg, 1.30 mmol). The reaction mixture was stirred at room temperature for 7 h. The precipitate was isolated by filtration and washed with toluene to give the title compound 4 (171 mg, 56% yield) as pale green solid. 1 
N-(6-acetylnaphthalen-2-yl)-maleimide (1)
To a suspension of compound 4 (170 mg, 0.60 mmol) in 5 mL acetic anhydride 5 mL was added sodium acetate (74 mg, 0.90 mmol). The reaction mixture was stirred at 75 o C for 4 h, then concentrated under vacuum to remove acetic anhydride. The residue was washed with saturated sodium bicarbonate solution, extracted with methylene chloride. The organic layer was then washed with brine, dried over anhydrous Na 2 SO 4 , concentrated. The crude product was purified with flash column chromatography (silica gel) eluted with EtOAc/hexanes (1:2, V/V) to give the title probe 1 (106 mg, 67% yield) as S4 yellow-green solid. 1 
Scheme S2 Synthesis of the product 2
To a stirred solution of probe 1 (200 mg, 0.75 mmol) in 5 mL THF at room temperature, a solution of Cys (92 mg, 0.76 mmol) in 50 mL PBS was added dropwise. The reaction mixture was stirred at room temperature for 30 min. The white precipitate formed was filtered and dried to obtain the title product 2 (186 mg, 64% yield). 1 
Spectroscopic materials
All aqueous solutions were prepared using double distilled water. Enantiomerically pure natural amino acids were used in all experiments, except for Hcy. All solutions of the biological analytes were freshly prepared (100 µM in distilled water, unless otherwise stated) and used within 12 hours. Probe 1 stock solution (1 mM in dry DMSO) was prepared and stored at -20 o C. All fluorescence and absorption spectroscopic measurements were performed in 10 mM phosphate buffer pH = 7.4 at 25 o C unless otherwise stated. Samples for absorption and fluorescence measurements were contained in 1 cm×1 cm quartz cuvettes (3.5 mL volume). 
Determination of detection limit of probe 1 towards Cys
The detection limit of probe 1 (2 M) towards Cys was derived from the fluorescence titration experiment (446 nm, excited at 314 nm) with increasing amount of Cys (0.2-2.0 M) as show in Figure  3d . An excellent linear relationship (R 2 = 0.999) was obtained. And then the fluorescence intensity data of free probe 1 (2 M) at 446 nm were collected ten times as the blank measurements for calculation of the standard deviation. The detection limit was calculated using the following the equation: detection limit = 3σbi/m, where σbi is the standard deviation of the blank measurements (σbi = 132.89); m is the slope obtained from linear regression of fluorescence intensity at 476 nm versus Cys concentration. The detection limit was calculated to be 1.4 nM at S/N = 3. 
Selectivity studies of probe 1 for detection of Cys over other species
Part IV: Two-photon Imaging Studies
HeLa cells were seeded in a 6-well glass tissue culture dish at the cell culture facility of East China University of Science and Technology (ECUST) and cultured in DMEM medium (with phenol red, Gibco/Invitrogen) with 10% Fetal Bovine Serum and 1% Glutamine at 37 ˚C for 24 hours. Before incubation with probe 1 and other reagents, the upper medium in the culture dish was removed, and the cultured cells were washed with PBS buffer three times. The first group cells were preincubated with a solution of N-ethylmaleimide (0.5 mM in distilled water) for 30 min to reduce the concentration of all thiols including cysteine, then washed with PBS buffer three times before incubated with probe 1 in DMEM medium (10 μM, containing 1‰ DMSO, prepared from 10 mM stock solution in DMSO) at 37 ºC for 30 min. The second to fourth group cells were first pretreated with 0.5 mM Nethylmaleimide for 30 min, then washed with PBS buffer three times and then treated with 1 mM Cys, Hcy and GSH for 30 min respectively, finally washed with PBS buffer three times again and incubated with probe 1 solution (10 μM) following the same procedure described above for 30 min. Two-photon fluorescence images was obtained using a Leica SP8 confocal microscope.
